It is this.
the membranes that form the boundary between the organism and its environment ….
The two may be regarded as equivalent phases between which dynamic contact is maintained by the membranes that separate and link them." (Mitchell 1957) In this issue of Cell Systems, Johnston and Williams (Johnston and Williams 2016) tell of incisive progress on one of the classical questions in eukaryotic cell biology, namely "why have bioenergetic organelles retained genomes?" This is an exciting topic, one that gets right to the fabric of life, because without bioenergetic organelles -chloroplasts and mitochondria -complex life would not exist. What's the story?
It is this.
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Although they appear neatly tucked away in the cell, securely wrapped in membranes, the inner machineries of mitochondria and chloroplasts are the organism's front line of dynamic contact with its environment. The innermost membranes of these organelles are the cell's primary interface with the outside world, harnessing energy by means of serious chemistry -electron transfer. Light and dissolved oxygen reach the thylakoids of chloroplasts and the mitochondrial inner membrane effortlessly through the cytoplasm, glancing at surface photoreceptors and oxygen sensors. But when they reach the bioenergetic membranes deep inside organelles, electrons are set usefully in motion. These moving electrons have an essential function in generating ATP, while at the same time being highly dangerous, a live wire that can damage or kill the cell through the generation of reactive oxygen species (Lambert and Brand 2009 ). For chloroplasts, the CoRR hypothesis has substantial direct experimental support.
Reaction centers in photosynthesis receive absorbed excitation energy from lightharvesting pigment-proteins, and convert this energy to transmembrane electron transfer through a series of electron carriers intrinsic to the chloroplast's inner membrane. All these components are proteins. Redox control of transcription acts on reaction center genes in chloroplast DNA, and works by a typically bacterial twocomponent system whose mechanistic details are becoming clear (Puthiyaveetil et al. 2013) . A cyanobacterial homologue of the chloroplast sensor kinase shows regulated phosphoryl group transfer to two transcriptional response regulators (Ibrahim et al. 2016 ). Application of HyperTraPS to chloroplast gene content would be a reference point for this technique, and might perhaps harbor some surprises for plant evolution.
For mitochondria, there is no evidence against CoRR, but less is known about mechanisms of their redox regulation of gene expression. The common feature of proteins made in mitochondria is often thought to be their hydrophobicity. But hydrogenosomes, anaerobic forms of mitochondria, are chock-full of hydrophobic membrane proteins and lack mtDNA completely (Müller et al. 2012) . How so?
Hydrogenosomes generate ATP by fermentations: no electron transport chain, no organelle DNA, despite abundant hydrophobic proteins. For animal mitochondria, gene expression is now known to be redox regulated, but by an unexpected mechanism involving the mitochondrial topoisomerase (Sobek et al. 2013 ).
Mitochondria and chloroplasts remain true to their prokaryotic ancestry -they are energetically diverse, versatile, adaptable, and instantly responsive to environmental change. It seems that these life-supporting smart-organelles retain genomes and genetic systems for exactly this reason. Johnston and Williams make a connection between the genes in mitochondrial DNA and the components that can become ratelimiting for assembly of respiratory chain complexes. This makes a lot of sense when seen from the standpoint of mitochondrial redox chemistry. Gene-level regulation of the electron current keeps our cells supplied with ATP, and keeps us alive. 
